Neuron-specific overexpression of the co-chaperone Bcl-2-associated athanogene-1 in superoxide dismutase 1(G93A)-transgenic mice.
Bcl-2-associated athanogene-1 (BAG1) binds heat-shock protein 70 (Hsp70)/Hsc70, increases intracellular chaperone activity in neurons and proved to be protective in several models for neurodegeneration. Mutations in the superoxide dismutase 1 (SOD1) gene account for approximately 20% of familial amyotrophic lateral sclerosis (ALS) cases. A common property shared by all mutant SOD1 (mtSOD1) species is abnormal protein folding and the propensity to form aggregates. Toxicity and aggregate formation of mutant SOD1 can be overcome by enhanced chaperone function in vitro. Moreover, expression of mtSOD1 decreases BAG1 levels in a motoneuronal cell line. Thus, several lines of evidence suggested a protective role of BAG1 in mtSOD1-mediated motoneuron degeneration. To explore the therapeutic potential of BAG1 in a model for ALS, we generated SOD1G93A/BAG1 double transgenic mice expressing BAG1 in a neuron-specific pattern. Surprisingly, substantially increased BAG1 protein levels in spinal cord neurons did not significantly alter the phenotype of SOD1G93A-transgenic mice. Hence, expression of BAG1 is not sufficient to protect against mtSOD1-induced motor dysfunction in vivo. Our work shows that, in contrast to the in vitro situation, modulation of multiple cellular functions in addition to enhanced expression of a single chaperone is required to protect against SOD1 toxicity, highlighting the necessity of combined treatment strategies for ALS.